We document the time countries are excluded from international capital markets after resolving a default and examine why some countries are able to regain access to international capital markets immediately after resolving a default, whereas other countries are punished for longer periods. We develop a methodology to determine when market access occurs after default settlement, distinguishing between partial and full access. Our main …ndings from examining the duration of exclusion from international capital markets between 1980-2005 by sovereign defaulters are: i) countries regain partial market access after 5.7 years on average (median of 3.0 years) while it takes 8.4 years on average (median of 7.0 years) to regain full market access; ii) partial market access depends mostly on external …nancial markets conditions; iii) full market access depends primarily on long term market expectations and the size of the losses in ‡icted to creditors; iv) the occurrence of a natural disaster reduces the period of exclusion for both partial and full access; and v) there are regional di¤erences, with African and Middle Eastern defaulters taking substantially longer to regain market access than other regions.
Introduction
Why are some countries able to access international capital markets immediately after resolving a default, while others seem to be punished and are forced to remain on market sidelines?
Looking at two countries in Latin America, we can contrast their market experiences, although both are recent defaulters. Argentina has defaulted four times on foreign currency bond debt and twice on foreign currency bank debt during the last 183 years ( While some recent research has begun to examine the question of when a country will have market access (IMF, 2001 (IMF, , 2003 (IMF, , and 2005 , the question of how long a country will be excluded from international capital markets once a period of default is settled has yet to be examined.
This line of research is di¤erent from earlier work as we look explicitly at periods of sovereign default during the modern …nancial period in an e¤ort to determine the duration of market exclusion, rather than solely identifying characteristics of market access.
The question of access to capital markets is important from three points of view. First, from the country point of view capital market access plays an important role for developing countries economies, particularly for trade and investment activities. Domestic investment projects for both infrastructure and capacity-building purposes can boost a country's productivity and growth over the long run as well as improve international competitiveness. However, since most countries do not have the domestic resources available to …nance such large-scale projects, the main vehicles for funding are overseas aid, borrowing from international capital markets, or assistance from development banks (Eichengreen, 1994) . Rose (2005) presents support for the hypothesis that the downside of a non-repayment strategy comes through the trade channel and …nds that debt renegotiation is associated with a decline in bilateral trade of approximately eight percent a year that persists for around …fteen years. Kohlscheen and O'Connell (2007) show that trade credit lines, the vehicle used to …nance international trade, can disappear during periods of default and debt renegotiation. In analyzing sovereign defaults between 1992 and 2001 the authors …nd that the volume of trade credit provided by banks typically falls considerably following a default, with the median reduction in trade credit, relative to the year of default, amounting to 35% after two years and 51% after four years. Thus, knowledge of the period of exclusion and the costs associated with it can in ‡uence a country's decision whether or not to default. If the punishment of exclusion is short and economic impact is small, it could lead to more frequent defaults. The study of this issue may also allow borrowers to learn what actions they can undertake, if any, in order to minimize the period of exclusion from markets. Secondly, from the lender's point of view, potential lenders can understand the behavior of countries during default periods and assist in the evaluation of whether or not to extend new funds post default. Finally from the institutional point of view, study of this issue can assist in the design of country policies to allow for more continued market access or help countries graduate to market-based borrowing.
The remainder of the paper proceeds as follows. In section 2 we present a review of relevant literature. In section 3 we de…ne the empirical strategy of the paper, presenting our stylized facts as well as the macroeconomic variables that we believe could drive the outcomes, and present the results, while section 4 concludes.
Related Literature
Much of the literature on sovereign debt focuses on why governments wish to repay their obligations and has largely ignored the issue of how long countries have been excluded from international capital markets after resolving a default. This has been the case starting with Eaton and Gersovitz's (1981) seminal work where sovereigns repay debt because future lending depends on reputation and there is a threat of a permanent embargo on future loans by private sector lenders if a default should occur. However, real-world observations show that countries do default and are able to borrow again at some point in the future. Recent quantitative research by Arellano (2008) and Yue (2006) extend the approach developed by Eaton and Gersovitz (1981) and model country exclusion from borrowing as part of a stochastic general equilibrium model with endogenous default risk. Arellano (2008) models exclusion from international …nancial markets after defaulting as a stochastic number of periods, with reaccess occurring with an exogenous probability, or independent of both global …nancial conditions and country-speci…c conditions. Yue (2006) considers the reaccessing of …nancial markets dependent on the country's bargaining power, with greater bargaining power resulting in shorter periods of exclusion, averaging around 1 year.
Preliminary work has begun to endogenize the period of exclusion from capital markets.
Pitchford and Wright (2007) model the sovereign debt renegotiation process, during which time it is assumed that there is no market access, using an incomplete markets model with an explicit model of the sovereign debt renegotiation process, with delays arising due to creditor holdout for better terms and freeriding by negotiators, while Benjamin and Wright (2008) study delays in the debt renegotiation process, where outcomes are driven by ‡uctuations in domestic economic conditions as well as changes in creditor and debtor bargaining power. Bi (2008) argues that delays in a debt renegotiation process may be mutually bene…cial so as to increase the size of the "cake" and …nds that given the defaulted debt level, the expected delay length is determined by the output process.
Empirical work on this area is also limited. Lensink and Van Bergeijk (1991) present one of the …rst papers tackling the determinants of a country's ability to access international capital markets during the 1985-1987 period. The authors use the observation of whether a country has access to international capital markets or not as the dependent variable, which is based on undertaking actual borrowing. However, by utilizing this de…nition the data sample is contaminated because it groups countries that do not need to borrow with those that do not have access to markets, thereby in ‡ating the number of countries observed to have no market access. Lastly, Trebesch (2008) studies delays in the sovereign debt renegotiation process and …nds that the average duration from the start of debt distress until the …nal debt renegotiation deal is about 2.5 years, which is largely driven by political instability and government actions rather than creditor holdout.
Our paper adds to the literature by empirically analyzing the duration of the exclusion from international capital markets in the aftermath of defaults. We …rst show some basic facts regarding the periods of market exclusion and then identify macroeconomic characteristics of defaulters that explain the di¤erences in the length of market exclusion.
3 Empirical Strategy
De…nitions
As a starting point for our analysis, we de…ne two terms: default and market access. We use Standard & Poor's standard de…nition of default: "...the failure to meet a principal or interest payment on the due date (or within the speci…ed grace period) contained in the original terms of a debt issue ... or tenders an exchange o¤er of new debt with less-favorable terms than the original issue" (Beers and Cavanaugh, 2006 Table 1 . It is worth stressing that while a country is not classi…ed by S&P as entering into default until the expiration of the grace period, a country may in fact be in default. Thus the reported durations of default should be recognized as having a downward bias, which could be up to one year.
insert Table 1 
around here
We de…ne market access to be the …rst of either of the following events occurring post default exit: (i) positive net transfers in the form of bonds and commercial bank loans to the public or publicly guaranteed sector; or (ii) positive net transfers from bonds and commercial bank loans to the private sector. By looking at these measures we can say whether or not a country has access to international capital markets even if they do not borrow because we may assume that for a private …rm to borrow from abroad, the country must be in good …nancial standing. 2 We choose to restrict our attention to net transfers, new borrowing less debt service, to represent the net ‡ow of real resources from bank and bond creditors to the debtor and distinguish between a country merely rolling over its debt and contracting new debt (Eaton, 1992) . This limits the problem faced during the 1980s when commercial banks rolled over loans to developing countries rather than writing them down and prevents us from considering these funds as a country having market access.
We consider bond and bank debt instruments to be close substitutes as sources of external …nancing. Bonded debt is a contract with covenants and loan-granting decisions dependent on only public information, while a bank loan uses the public information as well as additional information gathered via costly monitoring of the borrower's actions. A key implication of this result is that once a country establishes a positive reputation, the need for close monitoring is reduced. 3 We also consider a country as being able to gain market access even if there is outstanding litigation with holdout creditors. While in earlier times it may have been more di¢ cult to access markets if a country was facing legal challenges and the possibility of assets being attached, today the global bond market has developed su¢ ciently so that debt can be issued in 1 We exclude default events in Cuba, North Korea, and the Former Yugoslavia. 2 Typically the ratings of private …rms are constrained by the country rating. This is especially evident in the case of developing countries. As of June 2008 Standard & Poor's rated only 82 corporate, counterparty, and municipal ratings above the rating of the sovereign in the country of domicile. On a foreign currency basis, moreover, only 31 of these entities were based in developed countries. See Cavanaugh et al. (2008) .
For a discussion on emerging markets' private sector access to international debt markets during sovereign debt crises, see Hale (2007, 2008) . 3 See, for example, Diamond (1991). di¤erent legal jurisdictions, i.e., the Eurobond market, which allows US-based …rms to purchase government securities from countries with outstanding litigation. Further, the advent of special purpose vehicles (SPVs) has created loopholes in existing legislation, which makes it easier for countries to issue debt and avoid the attachment of assets. 4 We next distinguish between partial and full market reaccess. We consider partial reaccess as the …rst year in which there are positive net bond and bank transfers to the public or private sector, whereas full market reaccess is de…ned as the …rst year of positive net bond and bank transfers to the private or public sector greater than 1.0% of GDP. This threshold is chosen as it is, on average, less than one-half of the annual central government borrowing requirement over the entire sample. 5 If a country exits default and regains market access in the same year,
we consider the duration of market exclusion to be one year. The rationale for this is that we know the duration of the event is greater than zero, but by using discrete data our …rst observation of the change is in the following period. 6 
Preliminary Data Analysis
We begin by presenting some results regarding the duration of exclusion. In particular we show the average periods of both partial and full market exclusion. We also show the distribution of periods of exclusion for the sample of countries we are studying.
The …rst …nding we obtain is that countries are excluded from capital markets for a long period of time. Table 2 shows the average and the median period of exclusion for both partial and full market access and what we see is that the average length of time it takes for a country to be able to regain partial market access is 5.7 years, while regaining full market access takes 8.4 years on average. Regarding the median period of exclusion, we see that 50% of the countries regain partial market access within 3 years, while it takes 7 years for 50% of the countries to regain full market access. Regaining partial access occurs much faster than full access; in one year 46% of countries regain partial market access, whereas only 29% of countries regain full market access over the same time period. These results are signi…cantly longer than those previously implied by Gelos et al. (2004) and those being modeled theoretically. The long duration of exclusionary periods lends support to the premise that countries are punished by markets for defaulting.
insert Table 2 around here 4 One can consider the case of EM Ltd. v. Russia, which was unsuccessful in its many attempts to attach assets. In the past, government and central bank assets have been placed in the Bank of International Settlements (BIS) in Switzerland to utilize the legal protection a¤orded to the BIS against the attachment of assets. See, for example, Sturzeneger and Zettelmeyer (2006b). 5 The idea of setting a threshold is not uncommon in the international …nance literature, particularly for …nancial crises and currency crises. For a summary of the di¤erent currency crisis de…nitions used by researchers see, for example, Esquivel and Larraín (1998) . 6 See Appendix 1 for performance of our measure against default periods.
Another result from our preliminary analysis is that there are regional di¤erences to the length of market exclusion. Defaulters from Middle Eastern & African countries are excluded from capital markets for substantially longer periods than defaulters from other regions, in terms of both partial and full market access. Latin America & Caribbean country defaulters regain partial market access the fastest, with an average exclusion of 3.1 years, while Emerging
European countries regain full market access the fastest, with an average exclusion of 4.7 years.
insert Table 3 around here A …nal result worth noting is that there is some time variation of the length of market exclusion. Looking at the decade in which the default episode begins, we …nd that defaulters in the 1980s are excluded from capital markets for longer periods of time that defaulters from more recent decades. This …nding is in line with Trebesch (2008) who …nds that debt renegotiations before 1999 took substantially more time to be completed.
insert Table 4 around here
Determining Factors of Market Access
In this section we consider the important macroeconomic variables that may in ‡uence the duration of capital market exclusion by distinguishing between the forces of (i) short term domestic behavior, (ii) long term market expectations, (iii) external …nancial markets conditions, and (iv) speci…c default conditions. Short term domestic behavior may be captured by a number of macroeconomic variables including in ‡ation, imports coverage and the value of the export sector as a share of GDP.
All these variables relate to the capacity of the country to service its foreign debt. In ‡ation measures the stability of the currency, and therefore it is an indicator for investors if the country is going to be able to repay its debt. Imports coverage are a measure of the availability of foreign currency reserves, which is also a measure of the ability of the country to honor its debt obligations. The third one, export share of GDP, is a direct measure of the capacity that the country has to obtain foreign currency. We expect that the lower the in ‡ation rate, the higher the imports coverage and the higher the share of exports on GDP the faster a country would regain market access. We do not consider variables such as GDP growth, …scal de…cit, or levels of debt stocks because these variables may be endogenous to our dependent variable, net borrowing.
Long term market expectations can be captured by credit ratings, which aim to measure the forward-looking estimate of default probability of a national government on its obligations (Beers and Cavanaugh, 2006) . The economic rationale for credit ratings are twofold. First, they provide information economies of scale -it is e¢ cient for creditors and investors in initiating and monitoring transactions because of the economies of scale achieved in gathering and analyzing information. 7 Secondly, ratings help formulate a simple and veri…able rule with low transaction costs so as to be able to monitor and constrain the actions of agents (Gonzalez et al., 2004) . Further, ratings can contribute towards determining the …nancial cost of issuing debt and the quality of the investor base. Speci…cally the Institutional Investor country credit rating surveys senior economists and sovereign risk analysts at global banks, money management, and securities …rms, rating countries in terms of likelihood of default. Thus we would expect that countries with higher credit ratings to regain market access faster. 8 To measure external …nancial market conditions and investor demand for sovereign debt we focus our attention on the interest rate spread between risk free assets (US Treasury yields)
and riskier assets such as developing country sovereign debt (proxied by non-investment grade corporate yields). We believe that this can capture global credit concerns given that international investors are largely US-based, or at least use US assets as benchmarks in pricing risks and returns in international …nancial markets (Hartelius et al., 2008 implying that the US can reduce the risk of disruption to emerging debt markets, we anticipate that tighter spreads indicate greater investor demand and overall market liquidity would lead to shorter periods of market exclusion. We also look at the level of US interest rates, which sets an implicit ‡oor on the interest rate that defaulters face when accessing markets.
We anticipate that higher US interest rates, either short-term or long-term rates, will lead to longer exclusion periods.
A third set of variables pertains to characteristics that are speci…c to the default event.
Here we control for the existence of any natural disaster in the year of or year before the default. The rationale for this variable is the idea that certain defaults may be excusable as they were caused by factors that were completely out of the control of the country's authorities.
We also control for the cost that the default imposed on creditors. For this we use Benjamin and Wright's (2008) estimates of haircuts. Our expectation is that the smaller the haircut the shorter the period of exclusion as creditors do not need to impose a larger penalty due to only incurring small losses. Finally, we consider the existence of an IMF program. Our expectation is that the presence of the IMF should prepare the country better for the aftermath of the default period, which in the case of this premise being true, default events where the IMF was present should generate shorter periods of market exclusion.
Lastly, we consider the size of the country, in terms of nominal GDP. 9 We would predict that large countries regain market access more quickly than small countries due to their relative importance in providing signi…cant investment opportunities for investors. Large countries 7 One can think of this as helping creditors or investors to minimize the "lemon problem". See Akerlof (1970) for a discuss of this problem. For a good discussion of the determinants and impact of country credit ratings, see Cantor and Packer, 1996 . 8 We use the Institutional Investor country credit rating due to data limitations imposed by S&P and Moody's country coverage. Prior to the mid-1990s both rating agencies did not provide ratings to countries that were below investment grade. 9 We de…ne the largest 10% of countries, in terms of USD nominal GDP, as "big".
tend to have larger nominal debt stocks, which allows for more liquid debt instruments and typically leads to higher weightings in asset class indices.
Measuring the Duration of Market Exclusion
In this section we start by looking at the unconditional survival and hazard functions for the duration of market exclusion and then proceed with our analysis by estimating a discrete time duration model with time varying regressors in order to analyze the impact of some of the variables previously identi…ed in section 3.3. Our analysis going forward is based on 106 default episodes (out of 128 events originally) due to data limitations.
Preliminary Analysis
As a preliminary analysis of the data on market exclusion we start by presenting the empirical survival and hazard functions for the duration of market exclusion. 10 In order to estimate the survival functions we use a non-parametric estimator that is very popular in the duration literature, the Kaplan-Meier estimator. This estimator is de…ned as follows:
where d j denotes the number of exits in the j-th period and n j denotes the total number of possible exits in the j-th period. The estimator for the hazard function follows immediately from the survival function estimator and it simply uses a fundamental relationship between the hazard and the survival functions
where d t and n t have the same interpretations as before. The results for the survival function can be seen in Figure 1 . From the initial analysis of the empirical survival functions, we see that 50% of defaulters regain partial market access within 3 years, while it takes 7 years for 50% of defaulters to 1 0 The survival function is de…ned as S (t) = 1 F (t), where F (t) is the cumulative distribution function. This function tells us what percentage of the population is still in the state after t periods, in our case, it tells us the percentage of countries that have not regained market access after t periods. The hazard function is de…ned as (t) =
, where f (t) is the density function. This function tells us the instantaneous probability of exiting a state at time t conditional on not having exited after t periods. In this case it states that the probability of a country regaining market access after t years conditional on not having got access until then.
regain full market access. Regaining partial access occurs relatively quickly compared to full market access; in less than 7 years 75% of defaulters were able to borrow from abroad again.
In order for 75% of defaulters to regain full market access it takes 11 years, which suggests that creditors remember defaults and make obtaining large quantities of external funds quite di¢ cult. The question that this raises, but we are not able to answer with the data that we are analyzing, is to know whether the fact of a country not being able to borrow large amounts of money from abroad for fairly long periods of time is a su¢ cient punishment for default or whether the country does not feel the cost of being …nancially constrained.
In Figure 2 we present the empirical hazard functions. What we learn from this graph is that the speed at which countries that have not yet regained market access is non-decreasing over time. 11 This means that, over time for those countries that have not regained market access, the probability of being able to access the market again does not decrease (in some cases it actually increases) from period to period. In the case of partial market access, in each of the …rst 8 years, close to 20% of the countries that are excluded from the market are able to access it again. In the case of full market access, we see a similar pattern, with the speed of access fairly constant during the initial 8 years, around 10% per year, and then it increases somewhat.
From the analysis of the hazard functions, the result that should be seen as the most concerning from an incentives point of view is the fact that a country can simply wait and the odds of being able to regain market access are in its favor. That is, as time passes, it becomes more likely that a country will be able to again have access to international capital markets.
Econometric Analysis
We proceed with our analysis by specifying and estimating a discrete time duration model with time varying covariates, for both partial and full market access, in order to understand the quantitative impact of di¤erent factors a¤ecting the duration of market exclusion. The bene…ts to this approach are the fact that it allows us to incorporate episodes in which market access
has not yet occurred (censored observations) and for the interaction between the duration of exclusion and the evolution of the variables previously identi…ed that can potentially impact the length of market exclusion. 12 The parametric speci…cation we consider here is a proportional hazard model with time varying covariates. This means that, in our model, the hazard function is the product of two elements: the baseline hazard function, 0 (t), and some factor 1 1 Besides the economic interpretation inherent to this feature, there is also an important statistical interpretation that this result signals, which is the fact that there are no signals of major sources of unobserved heterogeneity which is something we use in the next subsection of our econometric approach. For a detailed discussion of this topic see Lancaster (1990). 1 2 Note that the approach that we are following here is, to some extent, similar to the one adopted in Gelos et al. (2004) . These authors use a probit model to analyze the same phenomena, but they do not give it an hazard interpretation nor use direct measures for the length of market exclusion.
of proportionality that varies with the covariates, g (x it ; ). 13 We start by assuming that 0 (t) is piece-wise constant, which leads to the model proposed by Prentice and Gloeckler (1978) for grouped data. 14 After testing for the possibility that the baseline hazard is constant for all duration times and not being able to reject this hypothesis, we end up using an exponential duration model. 15 insert Table 5 around here insert Table 6 around here Tables 5 and 6 several conclusions can be drawn: i) the factors that explain partial market access are not the same that explain full market access.
Based on the results presented in
In the case of partial market access, external …nancial conditions matter the most, captured by the spread between US Treasuries and high yield assets as well as the level of short-term US interest rates. For full market access, the most important factors are long term market expectations and the size of creditor losses. Aside from the regional dummies, the only variable that is signi…cant in both cases is the existence of a natural disaster prior to default. In both cases, the existence of a natural disaster before the default reduces the time of exclusion and this suggests that creditors see some defaults as excusable and therefore they are penalized less; ii) short term domestic conditions do not have an impact on the duration of exclusion for both partial and full access. In the case of partial market access, investors are already taking into account those factors in the price (and therefore both spread and US interest rates are important). In the case of full market access investors care less about the short term since their investment horizon is longer (assuming that larger quantities of borrowing are usually associated with longer maturities) and what is important is the longer term expectations about the economy (measured by the Institutional Investors credit rating); iii) size and the presence of the IMF do not seem to matter for regaining market access. To some extent it was surprising for us to …nd out that the presence of the IMF does not help reduce the duration of exclusion, but this is something we do not want to emphasize as it could be the case that the presence of the IMF is not random. In particular, it could be the case that the IMF chose to be present in the most di¢ cult cases and therefore what we see is that the presence of the IMF helps countries achieve similar conditions to those of non-IMF supported countries -this is consistent with the fact that the variable measuring the presence of the IMF is not signi…cant 1 3 Notice that in the speci…cation of this model, t denotes elapsed time and not historical time, that is, it represents the amount of time during which a country did not have market access after settling its default and not the chronological time of market exclusion. 1 4 See Appendix 4 for a derivation of the likelihood function. 1 5 We also considered the possibility of unobserved heterogeneity and for that we estimated this same model assuming an unobserved error with distribution Gamma. In all estimations we had problems with estimating the variance of the unobserved error as it was always trying to converge to 0. These results are available from the authors upon request.
at the usual levels; and iv) there is a regional ordering in terms of the speed at which countries regain market access. The Africa and Middle Eastern region takes signi…cantly longer to regain market access than other regions, second comes Asia and Latin America, and Eastern European countries are the fastest in terms of regaining access. This holds for both partial and full market access and highlights the fact that there are regional di¤erences between borrowers.
Concluding Remarks
This paper documents the time it takes for a country to be able to borrow from international capital markets after resolving a default episode and examine why some countries are able to regain access to international capital markets immediately after resolving a default, whereas other countries appear to be punished for long periods Our main …ndings from examining Our results complement earlier …ndings by Gelos et al. (2004) in that we …nd that the quality of policies perceived by the market matter, however, we …nd signi…cantly longer periods of capital market exclusion. Our …ndings also support the recent work of Fostel and Kaminsky (2007) in that global liquidity is an important drivers of market access.
Our work also has several important policy implications: i) to understand if the regional rankings that we documented are caused by some omitted economic variable or if the rankings re ‡ect some sort of prejudice, especially, against African and Middle Eastern countries. If it is the latter, then proper policies should be implemented to help those countries regain access to international …nancial markets; ii) since partial access is driven by factors not under countries control, it is advisable that countries focus their e¤orts on improving the view that investors have about their long term development. With these e¤orts, the country will be able to borrow again and in larger quantities; and iii) if the country wishes to be able to borrow from abroad more quickly, it should weigh the gains from reducing its outstanding debt (increasing the size of the creditor losses) versus the losses it will face from being excluded from the international …nancial markets for a longer period.
There are many interesting extensions of this work that can be undertaken. First, we would like to utilize our resulting stylized facts to establish a theoretical model of market access.
Second, we would extend our analysis of post default market reaccess to consider periods of market exclusion resulting from …nancial crises and …nancial contagion. By understanding the loss of market access under various circumstances we would like to be able to formulate speci…c policies to assist countries in the market reaccess process. Third, we believe that our …ndings can be incorporated into recent work on sovereign debt, which is beginning to endogenize the international capital market reaccess process. The addition of this friction may lead to di¤erent results, particularly with regards to the emerging market business cycles literature and explanations of interest rate spreads. Finally, it may be useful to study the composition of debt ‡ows during a default cycle to see how a country is able to get around the closure of capital markets, which may explain the low associated costs of capital market exclusion. Table 4 -International capital market exclusion periods, by decade of default 1 6 This result is driven by one censored event which takes at least 8 years to regain full market access. However, after 2 years 60% of countries have regained full market access. 2) *, **, *** denote signi…cance at 10%, 5%, and 1% respectively.
3) Robust standard errors Table 5 2) *, **, *** denote signi…cance at 10%, 5%, and 1% respectively.
3) Robust standard errors We believe that using net bank and bond debt transfers to public and private creditors is a good way to measure access to international capital markets. To test this, we check whether during years of a sovereign default, net transfers are negative, which implies no market access.
We exclude the starting year of default because due to annual data we cannot tell whether the transfers occurred before the default episode began. We also exclude the year of reaccess if it is in the same year of exiting default, because, again, the transfers could occur after the default episode ended.
We …nd that approximately 10% of the sample shows positive net transfers during bank default episodes, and substantially less for bond default episodes. These measures are not weighted by the number of events, but are weighted by the length of the event because potentially a country experiencing a longer period of default can have more years of positive net transfers than those countries experiencing short periods of default.
# Observations Percentage
Default&public borrowing>0% of GDP 87 9.9
Default&private borrowing>0% of GDP 58 6.6
Default&sum of borrowing>0% of GDP 89 10.1
Default 878 Table A .2 -Positive net transfers during default years
We also include some …gures for a graphical representation of our measures ability to match default years. The econometric model that we use in the paper is the piece-wise constant proportional hazard model. This model is de…ned as follows: let (t jX; ) = (t) exp (X 0 ) be the conditional hazard function, where (t) is the baseline hazard and exp (X 0 ) is proportional factor that control the e¤ect of the regressors X on the hazard. The main characteristic of the piece-wise constant hazard model is that its baseline hazard is de…ned by pieces, that is, the hazard varies with time but it is constant within certain ranges:
Using the de…nition of the baseline hazard we can write the conditional survival function:
The model described above assumes constant covariates, and therefore, in order to allow for time-varying covariates it is necessary to describe the method by which we are able to use time varying covariates. The way we incorporate time varying covariates in our model is through "event split". The idea of event split was proposed by Jenkins (1995) and the best way to describe is through an example. Let's suppose that we are interested in analyzing the time between …rst employment and a house purchase. Let's assume further that one of the explanatory variables is a dummy variable indicating whether the individual is married or not.
As it is obvious, this variable can change over time. The way to incorporate a change in the marital status (from singe to married) is by considering 2 events instead of only one. The …rst event is the time between …rst job and marriage and the second is the time between marriage and purchase of house conditional on not having purchased the house until that moment. The …rst event, when the individual is still single, is going to be considered a censored event, as we do not observe the purchase of a house while single. The second event is also a censored event, but in this case a left censor event for which we know the time the event started. If we assumed that it took t 1 periods until the purchase of the house but at t 0 < t 1 the individual got married, we can write the individual contribution to the likelihood as follows:
In our particular case the variables we use are not always discrete variables, but for those that are continuous, we assume that the value of the variable did not change during the year. Using the previous information, we can write the individual contribution to the likelihood as follows:
This expression can be simpli…ed further:
Also, since we are working with yearly data, we can assume that the data is discrete, and therefore, f (t jX (t) ; ) = S (t 1 jX (t) ; ) S (t jX (t) ; ). This implies:
f (t jX (t) ; ) S (t 1 jX (t) ; ) = S (t 1 jX (t) ; ) S (t jX (t) ; ) S (t 1 jX (t) ; ) = 1 S (t jX (t) ; ) S (t 1 jX (t) ; ) = 1 exp t exp X (t) 0 = h (t jX (t) ; )
Now, if we de…ne d = 1 if the event is right censored, that is, the end is not observed, we can re-write the individual contribution to the likelihood as follows:
And the individual contribution to the log-likelihood function is: to be included in the database it must meet at least one of the following criteria: 10 or more people reported killed; 100 or more people a¤ected; declaration of a state of emergency; or call for international assistance. Our focus is on natural and complex disasters, measured by estimated damages in USD. We require an event to occur the year before or during the initial year of a sovereign default. In our empirical model we used the di¤erence to the average loss in order to take into account that certain countries may be more prone to having natural disasters and therefore this fact should already be incorporated in the pricing of the debt. This the same as assuming that what matters are the unexpected losses. http://emdat.be
